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-------------------------------------START OF MODIFIED CLAUSE--------------------------------
5.5
Sidetone characteristics (handset and headset UE)

5.5.1
Sidetone loss

The talker sidetone masking rating (STMR) shall be ≥ 15 dB and should be ≤ 23 dB for the nominal setting of the volume control. For all other positions of the volume control, the STMR shall be ≥ 10 dB.

Compliance shall be checked by the relevant test described in 3GPP TS 26.132. The bandwidth for the sidetone path provided by the UE may in some terminals not be restricted to the narrowband range. In case the sidetone path operates in a mode other than narrowband (to be declared by the manufacturer), compliance shall be checked using the test described for “Wideband telephony transmission performance”.

NOTE 1:
Where a user-controlled receiving volume control is provided, it is recommended that the sidetone loss is independent of the volume control setting.

NOTE 2:
In general, it is recommended to provide a terminal sidetone path for handset and headset UEs.

NOTE 3:
In case the human air-conducted sidetone paths are obstructed (one example being some binaural insert type headset UEs), it is important to provide a terminal sidetone path.

5.5.2
Sidetone delay

The maximum sidetone delay should be ≤ 5 ms, measured in an echo-free setup.

NOTE:
The measured result is only applicable where the level of the electrical sidetone is sufficiently high to be measured. While the STMR value may indicate the presence of sidetone it should be ensured that this is not primarily due to the acoustical or mechanical sidetone path when interpreting sidetone delay results.

Compliance shall be checked by the relevant test described in TS 26.132.
-------------------------------------END OF MODIFIED CLAUSE---------------------------------
-------------------------------------START OF MODIFIED CLAUSE--------------------------------
5.7
Acoustic echo control

5.7.1
General

The echo loss (EL) presented by the 3G network at the POI should be sufficient during single-talk. This takes into account the fact that the UE is likely to be used in connections with high transmission delay and in a wide range of noise environments.
See ITU-T Recommendation G.131 for general guidance.
The use of acoustic echo control is not mandated for 3G networks and the connection between the UE and the POI is zero loss. Therefore the acoustic echo control provided in the UE should provide a sufficient TCLw at the POI over the likely range of acoustic end delays.

If acoustic echo control is provided by voice switching, comfort noise should be injected. This comfort noise shall operate in the same way as that used in DTX. 

5.7.2
Acoustic echo control in desktop and vehicle-mounted hands-free UE
The TCLw for the desktop and vehicle-mounted hands-free UE shall be ≥ 40 dB for any setting of the volume control.
The TCLw for the desktop hands-free and vehicle-mounted hands-free UE shall be ≥ 46 dB when measured under free-field conditions at the nominal setting of the volume control.
NOTE:
A TCLw for the desktop hands-free and vehicle-mounted hands-free UE of ≥ 55 dB is recommended as a performance objective when measured under free-field conditions at the nominal setting of the volume control. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion. In the case of the hands-free UE, this reverberation and dispersion may be time variant. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

5.7.3
Acoustic echo control in hand-held hands-free UE
The TCLw for hand-held hands-free UE shall be ≥ 40 dB for any setting of the volume control.

The TCLw for hand-held hands-free UE shall be ≥ 46 dB at the nominal setting of the volume control.
NOTE:
A TCLw for the hand-held hands-free UE of ≥ 55 dB is recommended as a performance objective when measured under free-field conditions at the nominal setting of the volume control. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion. In the case of the hands-free UE, this reverberation and dispersion may be time variant. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

5.7.4
Acoustic echo control in a handset UE

The TCLw for handset UE shall be ≥ 46 dB for any setting of the volume control.

The TCLw for handset UE should be ≥ 55 dB at the nominal setting of the volume control.
NOTE:
It is recommended that the volume control should be set back to nominal after each call unless TCLw ≥ 55 dB can also be maintained with the maximum volume setting. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be capable of dealing with the variations in handset positions when in normal use. The implications of this are under study. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

5.7.5
Acoustic echo control in a headset UE

The TCLw for headset UE shall be ≥ 46 dB for any setting of the volume control.

The TCLw for headset UE should be ≥ 55 dB at the nominal setting of the volume control.

NOTE:
It is recommended that the volume control should be set back to nominal after each call unless TCLw ≥ 55 dB can also be maintained with the maximum volume setting. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion.
Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

-------------------------------------END OF MODIFIED CLAUSE--------------------------------
-------------------------------------START OF MODIFIED CLAUSE--------------------------------
5.11
Sending performance in the presence of ambient noise

5.11.1
General

For sending, in handset mode, the UE shall reduce the ambient noise picked up by the microphone(s) without significantly degrading the quality of the speech signal.

5.11.2
Connections with handset UE

The UE shall comply with the following requirements:

S-MOS-LQOn

· The average of S-MOS-LQOn scores across all test conditions shall be[image: image2.png]§ — MOS — LQOw



 QUOTE  
 ≥ 3.0

· As a performance objective, the average of the S-MOS-LQOn scores across all test conditions should be[image: image4.png]§ — MOS — LQOw



 QUOTE  
 ≥ 3.5 

N-MOS-LQOn

· The average of the N-MOS-LQOn scores across all test conditions shall be[image: image6.png]§ — MOS — LQOw



 QUOTE  
 ≥ 2.3

· As a performance objective, the average of N-MOS-LQOn scores across all test conditions should be[image: image8.png]§ — MOS — LQOw



 QUOTE  
 ≥ 3.0 

G-MOS-LQOn

· No requirement.

Compliance shall be checked by the relevant tests described in 3GPP TS 26.132.
-------------------------------------END OF MODIFIED CLAUSE---------------------------------
-------------------------------------START OF MODIFIED CLAUSE--------------------------------
5.12    Echo control characteristics
Echo cancellation is commonly deployed in the UE to fulfil the Acoustic echo control requirements. Echo cancellers are complex devices of which the subjective performance is affected by several attributes. The main attribute is its ability to suppress echo. The process of suppressing the echo may introduce impairments to the near-end speech signal, mainly manifested as distortion or clipping of the near-end signal during simultaneous speech from both the far and near-end (“double-talk”).

To characterise the echo control performance, the activity (in % of total time) and averaged level difference (in dB) of the duration of any level difference according to Figure 6a and Table 8a between the clean near-end signal and the send-signal shall be reported for “double-talk” as well as the far-end single talk periods adjacent to the “double-talk”.  

NOTE:
The limits for specifying the categories in Figure 6a and Table 8a are provisional pending further analysis and validation. 

NOTE:
The categories in Figure 6a and Table 8a are labelled in a functional order and the subjective impression of the respective categories is for further study.

All percentage values and averaged level differences described in the relevant test of 3GPP TS 26.132 shall be reported.
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Figure 6a: Classification of echo canceller performance
Table 8a: Categories for echo canceller performance classification

	Category
	Description

	A1
	Full-duplex and full transparency

	A2
	Full-duplex with level loss in Tx

	B
	Very short clipping

	C
	Short clipping resulting in loss of syllables

	D
	Clipping resulting in loss of words

	E
	Very short residual echo

	F
	Echo bursts

	G
	Continuous echo


5.12.1
Handset

Requirements are for further study.

5.12.2
Headset

Requirements are for further study.

5.12.3
Handheld hands-free

Requirements are for further study.

5.12.4
Desktop and vehicle mounted hands-free

Requirements are for further study.

-------------------------------------END OF MODIFIED CLAUSE--------------------------------
-------------------------------------START OF MODIFIED CLAUSE---------------------------------
6.5
Sidetone characteristics (handset and headset UE)

6.5.1
Sidetone loss

The talker sidetone masking rating (STMR) shall be ≥ 15 dB and should be ≤ 23 dB for the nominal setting of the volume control. For all other positions of the volume control, the STMR shall be ≥ 10 dB.

Compliance shall be checked by the relevant test described in TS 26.132.

NOTE 1:
Where a user-controlled receiving volume control is provided, it is recommended that the sidetone loss is independent of the volume control setting.

NOTE 2:
In general, it is recommended to provide a terminal sidetone path for handset and headset UEs.

NOTE 3:
In case the human air-conducted sidetone paths are obstructed (one example being some binaural insert type headset UEs), it is important to provide a terminal sidetone path.

6.5.2
Sidetone delay

The maximum sidetone delay shall be ≤ 5 ms, measured in an echo-free setup.
NOTE:
The measured result is only applicable where the level of the electrical sidetone is sufficiently high to be measured. While the STMR value may indicate the presence of sidetone it should be ensured that this is not primarily due to the acoustical or mechanical sidetone path when interpreting sidetone delay results.
Compliance shall be checked by the relevant test described in TS 26.132.

-------------------------------------END OF MODIFIED CLAUSE--------------------------------
--------------------------------------START OF MODIFIED CLAUSE--------------------------------
6.7
Acoustic echo control

6.7.1
General

The echo loss (EL) presented by the 3G network at the POI should be sufficient during single-talk. This takes into account the fact that the UE is likely to be used in connections with high transmission delay and in a wide range of noise environments.

The use of acoustic echo control is not mandated for 3G networks and the connection between the UE and the POI is zero loss. Therefore the acoustic echo control provided in the UE should provide a sufficient TCLw at the POI over the likely range of acoustic end delays.

If acoustic echo control is provided by voice switching, comfort noise should be injected. This comfort noise shall operate in the same way as that used in DTX.

6.7.2
Acoustic echo control in desktop and vehicle-mounted hands-free UE

The TCLw for the desktop and vehicle-mounted hands-free UE shall be ≥ 40 dB for any setting of the volume control.

The TCLw for the desktop hands-free and vehicle-mounted hands-free UE shall be ≥ 46 dB when measured under free-field conditions at the nominal setting of the volume control.
NOTE:
A TCLw for desktop hands-free and vehicle-mounted hands-free UE of ≥ 55 dB is recommended as a performance objective when measured under free-field conditions at the nominal setting of the volume control. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion. In the case of the hands-free UE, this reverberation and dispersion may be time variant. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

6.7.3
Acoustic echo control in hand-held hands-free UE
The TCLw for hand-held hands-free UE shall be ≥ 40 dB for any setting of the volume control.

The TCLw for hand-held hands-free UE shall be ≥ 46 dB at the nominal setting of the volume control.
NOTE:
A TCLw for the hand-held hands-free UE of ≥ 55 dB is recommended as a performance objective when measured under free-field conditions at the nominal setting of the volume control. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion. In the case of the hands-free UE, this reverberation and dispersion may be time variant. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

6.7.4
Acoustic echo control in a handset UE

The TCLw for handset UE shall be ≥ 46 dB for any setting of the volume control.

The TCLw for handset UE should be ≥ 55 dB at the nominal setting of the volume control. 
With the volume control set to maximum TCLw should be ≥ 55 dB. 
NOTE:
It is recommended that the volume control should be set back to nominal after each call unless TCLw ≥ 55 dB can also be maintained with the maximum volume setting. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.

The echo canceller should be capable of dealing with the variations in handset positions when in normal use. The implications of this are under study.
Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

6.7.5
Acoustic echo control in a headset UE

The TCLw for headset UE shall be ≥ 46 dB for any setting of the volume control.

The TCLw for headset UE shall be ≥ 55 dB at the nominal setting of the volume control. 
The volume control shall be set back to nominal after each call unless a TCLw ≥ 55 dB can also be maintained with the maximum volume setting. 
NOTE: 
Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
Due to the obstacle effect of the head in this type of terminal, careful design might mean that no active echo control is necessary.
The echo cancellation algorithm should be designed to cope with the expected reverberation and dispersion.
Compliance with this requirement shall be checked by the relevant test described in TS 26.132.
-------------------------------------END OF MODIFIED CLAUSE---------------------------------------------------------------------START OF MODIFIED CLAUSE---------------------------------

6.10 
Sending performance in the presence of ambient noise

6.10.1
General

For sending, in handset mode, the UE shall reduce the ambient noise picked up by the microphone(s) without significantly degrading the quality of the speech signal.

6.10.2
Connections with handset UE

The UE shall comply with the following requirements:

S-MOS-LQOw

· The average of S-MOS-LQOw scores across all test conditions shall be[image: image11.png]§ — MOS — LQOw



 QUOTE  
 ≥ 3.0

· As a performance objective, the average of the S-MOS-LQOw scores across all test conditions should be[image: image13.png]§ — MOS — LQOw



 QUOTE  
 ≥ 3.5 

N-MOS-LQOw

· The average of the N-MOS-LQOw scores across all test conditions shall be[image: image15.png]§ — MOS — LQOw



 QUOTE  
 ≥ 2.3

· As a performance objective, the average of N-MOS-LQOw scores across all test conditions should be[image: image17.png]§ — MOS — LQOw



 QUOTE  
 ≥ 3.0 

G-MOS-LQOw

· No requirement.

Compliance shall be checked by the relevant tests described in 3GPP TS 26.132.

-------------------------------------END OF MODIFIED CLAUSE---------------------------------

-------------------------------------START OF MODIFIED CLAUSE--------------------------------
6.12    Echo control characteristics
Echo cancellation is commonly deployed in the UE to fulfil the Acoustic echo control requirements. Echo cancellers are complex devices of which the subjective performance is affected by several attributes. The main attribute is its ability to suppress echo. The process of suppressing the echo may introduce impairments to the near-end speech signal, mainly manifested as distortion or clipping of the near-end signal during simultaneous speech from both the far and near-end (“double-talk”).

To characterise the echo control performance, the activity (in % of total time) and averaged level difference (in dB) of the duration of any level difference according to Figure 14b and Table 16b between the clean near-end signal and the send-signal shall be reported for “double-talk” as well as the far-end single talk periods adjacent to the “double-talk”.  

NOTE:
The limits for specifying the categories in Figure 14b and Table 16b are provisional pending further analysis and validation. 

NOTE:
The categories in Figure 14b and Table 16b are labelled in a functional order and the subjective impression of the respective categories is for further study.

All percentage values and averaged level differences described in the relevant test of 3GPP TS 26.132 shall be reported.


[image: image18.emf]Level  difference   [dB]  

Duration  [ms]  

4  

- 4  

- 15  

25  

25  

150  

150  

A1  

A2  

C   B   D  

E   F   G  

 


Figure 14b: Classification of echo canceller performance
Table 16b: Categories for echo canceller performance classification

	Category
	Description

	A1
	Full-duplex and full transparency

	A2
	Full-duplex with level loss in Tx

	B
	Very short clipping

	C
	Short clipping resulting in loss of syllables

	D
	Clipping resulting in loss of words

	E
	Very short residual echo

	F
	Echo bursts

	G
	Continuous echo


6.12.1
Handset

Requirements are for further study.

6.12.2
Headset

Requirements are for further study.

6.12.3
Handheld hands-free

Requirements are for further study.

6.12.4
Desktop and vehicle mounted hands-free

Requirements are for further study.

-------------------------------------END OF MODIFIED CLAUSE--------------------------------
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